The potential for ocular allergic patients to have a site specific antigen sensitisation was investigated using vari ous diagnostic tests of allergen sensitivity in subjects with allergic conjunctivitis (AC: n = 135), vernal keratocon junctivitis (VK: n = 20), rhinoconjunctivitis (n = 20) or rhinitis (N = 10). In the AC and VK patients, skin tests and conjunctival provocation tests (CPT) were per formed, and the levels of specific IgE in serum and in tears were identified. A subgroup of 36 patients was also challenged with a nasal-specific provocation test (NPT).
specific IgE and tear-specific IgE in both AC and VK patients (K <0.3). CPT and tear IgE were significantly correlated (K = 0.5) in the ocular allergic population. In patients with rhinoconjunctivitis or rhinitis, and in 10 normal subjects, results of CPT and NPT were in 100% agreement. Conversely, in patients with only conjunctiv itis, little correlation was found between the results of CPT and NPT (K = 0.3). Tear-specific IgE was the only positive diagnostic sign of antigen sensitivity in 35% of VK patients and 30% of AC patients. These results sug gest that the conjunctiva can be a uniquely sensitised tar get organ in allergic patients.
Conjunctival or keratoconjunctival allergic disease may at times be the only manifestation of allergen sensitivity pre sented by patients. While systemic tests can be useful in the diagnosis of ocular allergy, in a consistent percentage of cases of ocular allergy, tests such as the skin test and serum total and specific IgE are negative or not signifi cant. 1 In these patients the detection of specific IgE in tears and the response to specific conjunctival provocation tests Eye (1993) 7, 461-464 can provide a definitive diagnosisY High levels of speci fic IgE have been found in the tears of patients with nega tive systemic allergometric tests, suggesting that a uniquely ocular sensitisation, with local production of specific antibodies, 3-9 may exist in some patients.
In an effort to investigate this phenomenon, patients with allergic conjunctivitis, vernal keratoconjunctivitis, rhinoconjunctivitis and rhinitis were subjected to different site-specific tests of allergic sensitisation, the results of which were statistically analysed for potentially signifi cant correlations.
MATERIALS AND METHODS

Patients
This study involved 135 patients with allergic conjunctiv itis, 20 patients with vernal keratoconjunctivitis, 20 patients with allergic rhinoconjunctivitis, and 10 patients with a history of allergic rhinitis only. All patients were in an inactive state of inflammation. Informed consent was obtained from all subjects involved in this study.
Allergometric Tests
All patients were challenged by skin test using the prick test procedure and the standard battery of pollens and perennial antigens. Tear samples were collected from patients, carefully avoiding irritation, using a microcapil lary pipette positioned in the inferior conjunctival sac. Levels of specific IgE in serum and in tears were analysed using a fluorescence enzyme immunoassay (3-M Diag nostic System, Santa Clara, Calif., USA, distributed by Eurospital Pharma, Trieste, Italy).
Conjunctival provocation tests (CPT) were performed in 75 allergic conjunctivitis patients, again during an inac tive phase of the allergic inflammation. Allergens were selected according to the clinical history of the patient or by skin testing, conjunctival or serum-specific IgE assay. The nasal mucosa or the conjunctiva was then challenged Cohen's coefficient demonstrated no correlation (K = 0.19).
with one or more of the test positive allergens selected from the following: Graminaceae, Paritariae, Compo sitae, Alternariae, and/or Dermatophagoides (Bayropharm Italiana, Milan, Italy). Three concentrations of each aller gen (10, 100, 1000 Rast Arbitrary Units/ml) were made from the stock solution at the time of testing. A positive CPT was defined by the presence of itching and/or tearing, and conjunctival redness and/or oedema. Additional CPTs were performed in the same patient with different antigens at weekly intervals. Nasal provocation tests (NPT) were performed in 36 allergic patients (20 rhinoconjunctivitis, 10 rhinitis and 6 conjunctivitis) and in 10 normal subjects. For each patient the same panel of allergens was used for the CPT and nasal challenge. Increasing concentrations of allergen were inhaled at intervals of 20 minutes until a clinical reaction was observed.
Statistics
The correlation between the various diagnostic tests was determined using the agreement coefficient (Cohen's 10. According to Fleiss, lO values below 0.40 signify no corre lation between two variables, values greater than 0.75 represent a highly significant correlation, and values between 0.40 and 0.75 represent a fair to good correlation between two variables.
RESULTS
Allergic Conjunctivitis Patients
Of the 135 patients with active allergic conjunctivitis, 100 were positive to at least one of the allergometric tests per formed. Because multiple allergens were tested in some patients, the comparison of skin test and tear-specific IgE results was possible in 15 1 paired analyses, and of tear and serum-specific IgE in 153 paired analyses. (Table II) . Of the remain ing 59 analyses (38%), 51 of the cases (33%) were tear IgE positive/serum IgE negative, and 8 (5%) positive to serum IgE only. Cohen's coefficient showed a poor correlation between the two tests (K = 0.26).
Of the 100 patients who tested positively to at least one allergometric test, 30% tested positive only by specific IgE in tears.
Vernal Conjunctivitis Patients
Again, because multiple allergens were tested in some of the 20 vernal conjunctivitis patients, the sensitivity to allergens was identified by both skin test and tear-specific IgE in 37 cases and by both tear-and serum-specific IgE in 34 cases.
Tear-Specific /gE Versus Skin Test Results. There was no statistically significant correlation between skin test results and tear-specific IgE in patients with vernal con junctivitis (K = 0. 17: Table III) . Of the 37 paired analyses, 18 (48%) were congruent: 6 positively (16%) and 12 nega tively (32%). The remaining 19 cases (5 1%) were inver sely related, with all skin tests negative and tear-specific IgE positive.
Serum-Specific Versus Tear-Specific /gE Test Results.
There was also no significant correlation between serum and tear-specific IgE in patients with vernal conjunctivitis (K = 0.23: Table IV ). In 19 of the 34 paired analyses (56%) there was concordance in the test results: 9 posi tively (27%) and 10 negatively (29%). Of the remaining 15 cases (44%), 14 (4 1 %) were positive to tear-specific IgE but negative to serum IgE.
Of the 20 vernal conjunctivitis patients, 35% tested positively to allergen sensitivity only by the presence of specific IgE in tears. 
(32%)
The number of concordant and discordant test results of allergen sensi tivity identified by skin test and tear-specific IgE in 20 patients (multiple allergens tested in some patients) with vernal keratoconjunctivitis.
Cohen's coefficient demonstrated no correlation (K = 0.17). Cohen's coefficient demonstrated no correlation (K = 0.23).
Provocation Test Results in Allergic Subgroup
Conjunctival provocation tests were performed in 82 allergic conjunctivitis patients who were also tested for the presence of the corresponding specific IgE in tears.
The correlation between specific conjunctival chal lenge and the presence of the same specific IgE antibodies in tears was significant (K = 0.54: Table V ). In 71 of the 82 paired analyses (87%) there was concordance of anti gen sensitivity. However, in 6 sample pairs (7%) CPT was positive in the absence of tear-specific IgE. Conversely, 5 sample pairs (6%) had a negative response to CPT while positively demonstrating antibodies for that antigen in tears.
Conjunctival and nasal provocations with the same allergen were performed in a subgroup which contained 20 patients with allergic rhinoconjunctivitis, 10 patients with allergic rhinitis only, 6 patients with conjunctivitis only, and 10 normal subjects. CPT and NPT demonstrated 100% agreement in patients with rhinoconjunctivitis or rhinitis, and in normal controls (K = 1.0: Table VI) . How ever, in conjunctivitis patients with no nasal allergic history there was little agreement between the test results (K = 0.3).
DISCUSSION
The results of this study support the hypothesis that the conjunctiva can be the only sensitised tissue in patients with allergic disease. The poor correlation identified between systemic allergic sensitivity and local ocular sen sitivity suggests that local tests such as tear-specific IgE and allergen challenge may be useful in the diagnosis of allergic conjunctivitis in patients with equivocal signs and symptoms. In fact, in 30% of allergic conjunctivitis patients and in 35% of vernal keratoconjunctivitis patients, only the local tests showed a positive allergen sensitivity. Specific conjunctival challenge, was as expected, sig nificantly correlated with the presence of specific IgE in tears (87%). Discordant cases (13%), in which the anti bodies were present in tears but the patient had a negative clinical response to CPT, may have been due to a local down-regulation to allergen sensitivity. When the results to CPT were positive but specific IgE negative, the anti bodies may have been present but completely bound to mast cells and not free in the tears.
To investigate further this potential exclusivity of sensi tisation, some patients were challenged with the same allergen conjunctivally and nasally. Results showed a poor correlation between NPT and CPT in patients with only allergic conjunctivits. This selective sensitisation to environmental allergens may be due to anatomical' and physiological differences between the nasal and conjunc tival mucosa.
If the origin of specific antibodies in tears is, indeed, local production, local modulation of the immune system is a possible treatment for ocular allergic disease. It seems unlikely that tear IgE originates solely from serum IgE, given that it is possible to have only tear-specific or only serum-specific IgE, and also that, in this study, the tear specific IgE was often higher than serum�specific IgE in ocular allergic patients. It is possible that the increase in specific antibodies in tears is due to the increased number of conjunctival epithelial mast cells observed in patients with allergic ocular disease. I 1 -1 3 Additionally, local sensi tisation and production of IgE may occur by allergen acti vation of antigen-presenting cells and lymphocytes in the conjunctiva, causing them to migrate to the regional lymph nodes, activating specific T and B cells which can then 'home back' to the conjunctiva and produce locally specific IgE. I 4-1 6
In conclusion, this study demonstrates the poor correla tion between local and systemic allergometric tests in patients with allergic conjunctivitis and vernal keratocon- junctivitis. The high percentage of patients with specific antibodies only in tears, and the high correlation between the specific conjunctival provocation test and specific tear IgE support the hypothesis that an exclusively local immunodeviation can result in allergic conjunctivitis. The aim of further studies is to modulate this local phenom enon with specific local immunotherapy.
